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9. Determination of the Free Alcohols (Acetylation)
The procedure followed here varies according as the alcohols occur
alone or are accompanied by esters or by aldehydes or ketones.
1. Free Alcohols alone.—In this case the content in free alcohols
(borneol, geraniol, terpineol, linalool, menthol, citronellol, santalol, thujyl
alcohol) is determined by transforming the alcohols into the corresponding
acetates by boiling with acetic anhydride and then determining the saponi-
fication number of the acetylated product (acetyl saponification number).
To this end, 10 c.c. of the oil are boiled for an hour with an equal volume
of acetic anhydride and 2 grams of dry sodium acetate in a flask fitted
with a ground-in, upright condenser. When cold, the liquid is diluted
with water, heated for about half an hour on a water-bath and then trans-
ferred to a separating funnel. The acetylated oil is separated from the
aqueous liquid, washed with water or sodium chloride solution until it is
neutral and dried by means of anhydrous sodium sulphate. 2 grams of
this acetylated oil are then employed for the determination of the saponi-
fication number as described above (p. 279).
The percentage of alcohol in the oil may be calculated by means of the
formula:
t>        x	t   i    u i	a x m
Percentage of alcohol =
20 (s — a X 0-021)
where a c.c. of N/2-KOH have been used and m denotes the molecular
weight of the alcohol concerned and s the number of grams of acetylated
product used in the determination of the acetyl saponification number.
2.	Alcohols with Esters.—When an essential oil contains free alcohol
and also esterified alcohol, to ascertain the amount of the free alcohol it
is necessary to determine the ester number (as in paragraph 8, above) on
the oil as it stands and the acetyl saponification number, the free alcohol
being then calculated by means of the above formula.    The esterified
alcohol (acetate) is calculated from the ester number by means of formula
(2) on page 279 ;  total alcohol = free alcohol + esterified alcohol.
This method gives exact results with borneol, isoborneol, geraniol, menthol
and santalol, but does not yield reliable figures with the tertiary alcohols, linalool
and terpineol. When the latter are to be estimated, the acetylation should
be carried out on the oil (5 c.c.) diluted with oil of turpentine (25 c.c.), according
to Boulez's method.1
3.	Alcohols with Aldehydes and Ketones.—When an essential oil
contains, besides the alcoholic compounds, also aldehydes and ketones,
the determination of the alcohols by acetylation is no longer accurate,
since aldehydes and ketones react with acetic anhydride.    In such cases
the aldehydes may be eliminated by means of their insoluble compounds
with alkaline bisulphite or other reagent (see paragraph 10 :  Detection of
1 Bull. Soc. chim. de Fiance, 1907, Vol. I, p. 117. Instead of oil of turpentine
another solvent may be employed, such as xylene, which is not attacked at all by
acetic anhydride.

